OBJECTIVES-The purpose of this work was to report the intervention effects of Focus on Youth in the Caribbean (youth HIV intervention), an HIV prevention intervention based on protection motivation theory, through 24 months of follow-up on sexual risk and protection knowledge, perceptions, intentions, and behavior among Bahamian sixth-grade youth.
Once again, however, this work had focused on adolescents rather than preadolescents. In many settings, the onset of sexual risk occurs during early adolescence, [32] [33] [34] [35] making it important to reach children with prevention messages during their preadolescent years. However, given that abstract thinking typically begins to develop in early adolescence and might be expected to be largely completed by midadolescence, 36, 37 an intervention based on a social cognitive model such as PMT would not necessarily be appropriate for children in their preadolescent years. That is, PMT requires the understanding of abstract concepts, such as long-term and indirect consequences of active and passive decisions made, perspective taking, individual responsibility, and concepts of probability. Consistent with this developmental perspective, although FOK had been developed for children as young as 9 years of age, the intervention seemed to be stronger among older youth23; and, in our subsequent work with FOK and ImPACT, the median age of the children was 14 years. 24 ,38 Therefore, when researchers and child health specialists from the Bahamas approached us about adapting FOK and ImPACT for use among preadolescents (sixth-grade students), the US and Bahamian teams felt it important to subject the intervention to a longitudinal, randomized, controlled trial.
In a previous publication, we described the process and short-term outcomes of the adaptation of FOK for sixth-grade Bahamian students (mean age at baseline: 10.4 years) and the adaptation of ImPACT for the parents of these preadolescents. 39 At 6 months postintervention, the youth intervention, Focus on Youth in the Caribbean (FOYC), had positively impacted knowledge and condom-use skills, as well as several PMT perceptions and intentions to engage in safer behaviors. 18 However, risk behaviors overall were very low, and there were no significant differences in behaviors. Accordingly, in the current study, we examined the effects through 24 months of follow-up of the PMT-based youth HIV-prevention intervention in combination with 1 of 2 parent interventions compared with a control condition on HIV/AIDS knowledge and sexual perceptions, intentions, and behaviors.
METHODS

Study Site
The Bahamas has the second highest prevalence rate of HIV in the Caribbean, with an estimated 3.3% of Bahamian adults infected with HIV. AIDS has been the leading cause of death among young adults 15 to 44 years of age in the Bahamas, with heterosexual activity as the predominant mode of transmission. The island of New Providence houses ~65% of the population and 85% of the HIV disease burden of the Bahamas. 40 
Intervention Description
We have described the development of FOYC and Informed Parents and Children Together in the Caribbean (CImPACT) for use in the Bahamas in great detail previously in the report of 6-month intervention effects. 39 Briefly, FOYC and CImPACT were adapted by the Bahamian Ministry of Health and our research team from the intervention programs FOK and ImPACT, which were selected as Best Evidence Programs and are included in the Diffusion of Behavioral Intervention portfolio of the Centers for Disease Control and Prevention (www.effectiveinterventions.org). These programs were developed for use among adolescents and their parents living in Baltimore, Maryland.38 ,41 FOYC, derived from FOK, consists of 10 sessions each ~75 minutes in length. FOYC is based on PMT and emphasizes healthy decision-making, goal setting, communication, negotiation, consensual relationships, and information regarding abstinence, safer sex, etc. CImPACT is a 1-hour parent intervention session consisting of a 24-minute video filmed in the Bahamas and focused on parent-preadolescent communication, parental monitoring, and HIV prevention.
The video is followed by a condom demonstration and role play emphasizing several concepts of parental monitoring and communication. The alternative parent intervention, GFI, is also a 1-hour session, including a 20-minute video and follow-up discussion designed to provide parents with a framework and skills to develop and reach future educational and career goals. The youth control condition, the Wondrous Wetlands (WW), also consists of 10 sessions, each of which presents information in an interactive and handson fashion regarding the protection of the environment, including Bahamas' wetlands.
A 1-hour booster session was given to youth (both FOYC and WW) after completion of the 12-month assessment. For FOYC youth, the booster focused on a review of HIV facts and application of a decision-making model introduced previously to the youth in the FOYC curriculum, whereas for WW youth, it focused on steps to preserve water, a Bahamian natural resource.
Participants
The participants in the study included 1360 sixth-grade students (and 1175 of their parents) who were recruited from 15 of the 26 government elementary schools from New Providence, the most populous island in the Bahamas. The 15 schools were randomly assigned such that 10 schools received FOYC and 5 schools the WW intervention. All of the children attending these schools received the assigned curriculum. In addition, 5 of the 10 FOYC schools were randomly assigned to the parent condition CImPACT and 5 to GFI; the 5 WW schools were all assigned to the parent condition GFI (see Fig 1) .
The 15 schools in the study were distributed across the 4 quadrants of the island. Given that the island of New Providence is the most densely populated of the 700 islands, all of the schools serve a primarily urban population. Approximately two thirds of eligible youth from each of the 15 schools participated in the longitudinal evaluation of the intervention, resulting in 427 sixth-grade students from the 5 FOYC/GFI schools, 436 from the 5 FOYC/ CImPACT schools, and 497 from the 5 control schools (WW/GFI). The data in the present analyses were obtained from 5 surveys of the youth (a baseline survey and 4 postintervention follow-up surveys with 6-month intervals between visits). The baseline survey was conducted among the 1360 students enrolled in the study, who were aged 10 to 14 years old (mean: 10.4 years; SD: 0.6 years). Of the youth participating in the baseline survey, 94.9% completed the follow-up at 6 months postintervention, 89.1% completed the follow-up at ~12 months postintervention, 84.6% completed the follow-up at ~18 months postintervention, and 86.2% completed the follow-up at ~24 months postintervention (see Fig 1) . No significant baseline differences existed between the youth who were present and those who were not present at ≥1 follow-up with respect to intervention assignment, gender, age, PMT perceptions, intentions, or behaviors at the .05 α level, with one exception. "Intention to use a condom" was higher at baseline among the youth who were not present compared with those who were present at the 12-month and 18-month follow-ups (P = .02 and P = .03, respectively). Because our analytical models controlled baseline differences even if the baseline comparability between the intervention and the control was reduced because of this differential attrition, these differences did not impact our results. In addition, there were no significant baseline differences between youth who were present at all of the follow-ups and those who were missing at 6 and 24 months.
Data Collection Procedures
Data used for analysis were collected using the Bahamian Youth Health Risk Behavioral Inventory, adapted from the Youth Health Risk Behavioral Inventory through extensive ethnographic research and pilot testing. 42 The paper-and-pencil questionnaires were administrated in the classroom setting by project staff. The questionnaire, which required ~45 minutes to be completed, was read out loud by project staff while the students marked their responses on the questionnaires. Because we have reported previously on the 6-month follow-up results for knowledge, perceptions, and intentions, 43 these 6-month follow-up results are not presented here.
Students were informed that participation was voluntary, and their answers were confidential. Teachers were asked to leave the classrooms during the survey. Each student was given a voucher worth $5 Bahamian and each parent a food voucher worth $9 Bahamian at a local store after completing the survey. Parental consent and youth assent were obtained before participation in the trial. The research protocol and questionnaires were approved by the institutional review boards at Wayne State University and Princess Margaret Hospital in Nassau.
Measures
HIV/AIDS Knowledge-HIV/AIDS-related knowledge was assessed using 14 items from 2 subscales: transmission knowledge and prevention knowledge. Transmission knowledge included 6 true/false items assessing knowledge of HIV transmission through questions about touching, eating, or sharing needles with a person infected with HIV and whether HIV infection could occur the first time one engaged in sex, if the individual was only having sex with one person, and/or if a condom broke during sex. Prevention knowledge was measured by 8 true/false items assessing knowledge regarding protection from HIV infection by using a condom during sex, bathing after sex, abstinence, using plastic wrap, keeping in good physical shape, taking a shower after sex, eating a good diet, and getting plenty of sleep. The ratio of correct answers divided by the total number of possible correct responses for each subscale was used to generate the scores for HIV/AIDS transmission and prevention knowledge such that a higher score indicated greater knowledge. The means of the 2 ratios (ranging from 0 to 1) for transmission and prevention subscales were used as the measure of overall AIDS knowledge.
PMT-Related Constructs-PMT perceptions included 2 behavioral domains: abstinence/ sexual initiation and condom use. Abstinence/sexual initiation perceptions and condom use perceptions were both assessed by 7 subscales corresponding with the 7 PMT constructs (self-efficacy, response-efficacy, etc, as described in the "Introduction"). The items constituting the abstinence/sexual initiation subscales and the condom use subscales were measured by 5-point Likert scales (see Table 1 for items and subscales). The Cronbach α ranged from .27 to .76 for the abstinence/sexual initiation subscales and .40 to .87 for the condom use subscales among the Bahamian cohort. According to PMT, higher mean values for the self-efficacy, response efficacy, severity, and vulnerability subscales and lower values for intrinsic rewards, extrinsic rewards, and response cost subscales constitute protective responses.
Intention-Intention to engage in sex was measured using the question, "How likely is it that you will have sex in the next six months?" Intention to use a condom was measured using the question, "If you were to have sex in the next six months, how likely is it that you (your partner) would use a condom?" The possible answers for both questions ranged on a 5-point Likert scale from 5, "very likely," to 1, "very unlikely."
Abstinence/Sexual Initiation and Condom Use
Abstinence/Sexual Initiation-Abstinence was defined based on both vaginal and anal sex. Subjects who reported never having had vaginal or anal sex throughout the follow-up period were coded as practicing abstinence; if they engaged in either or both forms of sex they were classified as having initiated sex.
Condom Use-Condom use was measured using the item, "How often did you use a condom when you had sex?" with the following choices: (1) "never used a condom," (2) "used a condom sometimes," and (3) "always used a condom." Condom use was only assessed among the youth who reported having initiated sex. For analytic purposes, we were interested in consistent condom use; a selection of the response "always used a condom" represented consistent condom use, whereas all of the other selections represented inconsistent condom use.
Statistical Analysis
We assessed the following sets of intervention effects: (1) the effect of the youth intervention plus the parent career planning intervention (FOYC/GFI versus control); (2) the effect of the youth intervention and the parental monitoring and communication intervention (FOYC/CImPACT versus control); and (3) the effect of the youth intervention regardless of the parent intervention (FOYC [including both FOYC/GFI and FOCY/CImPACT youth] versus control). Before program effect evaluation, baseline equivalence between the 2 youth intervention groups and the control group was assessed using χ 2 (for categorical variables) and analysis of variance for continuous variables.
Because subjects were randomly assigned into intervention conditions by schools in this trial, program effect for dichotomous outcome measures (eg, condom use and abstinence/ sexual initiation) was assessed using the generalized linear mixed model, and program effect for continuous measures (eg, HIV/AIDS knowledge, PMT constructs, and intentions) was assessed using the mixed model. These 2 methods were used because of their ability to analyze data with repeated measurements and to adjust for the effect of intraclass correlation attributed to the schools-based randomization. 43 , 44 Both the continuous and the dichotomous outcome measures were used as dependent variables. Intervention groups (eg, FOYC/GFI, FOYC/CImPACT, or FOYC [both parent intervention groups] and WW/GFI) were entered as the predictor variables in addition to covariates, including age, gender, and baseline measurements. The compound symmetry was specified as the covariance structure for the mixed modeling to adjust for the correlation of repeated measures. The intraclass correlation was assessed by specifying the random effects at the school level. For program effect assessed at each follow-up point, a β coefficient for an intervention condition at the P < .05 level was used as evidence of significant program effect. We assessed program effect at each follow-up point first and then the effect across the whole 24-month period. For program effect across the whole period from the baseline to 24-month follow-up, a significant interaction between an intervention and time (from type III tests of fixed effects) for an F value at the P < .05 level was used as evidence supporting the existence of program effect. Proc generalized linear mixed model and Proc mixed from the software SAS 9.13 (SAS Institute, Inc, Cary, NC) were used to conduct the analyses.
RESULTS
Baseline Characteristics and Follow-up Rates
As shown in Table 2 , approximately one third of baseline participants received FOYC/GFI, FOYC/CImPACT, or WW/GFI, respectively. Approximately two thirds of the participants were 10 years of age at baseline; only 4% of participants were sexually experienced, and 16% of the youth with sexual experience always used a condom at baseline.
At baseline, the FOYC/CImPACT group had significantly more boys and older youth compared with the control group (WW/GFI). Significant baseline differences also existed in the following subscales: HIV/AIDS prevention knowledge; abstinence-related extrinsic rewards, self-efficacy, and response efficacy; condom-use-related intrinsic rewards, self-efficacy, and response cost; and intention to use a condom. As noted earlier, these baseline differences were controlled in the subsequent analyses to assess program effect.
Intervention Effects; HIV/AIDS Knowledge
Compared with the control group, youth receiving FOYC demonstrated significantly higher levels of HIV/AIDS knowledge, including the overall knowledge score and the transmission score in all of the follow-ups from 12 to 24 months postintervention and the prevention knowledge score in the 18-and the 24-month follow-ups, controlling for age, gender, and baseline knowledge (see Table 3 ). Interaction between time and intervention through type III tests of fixed effects further demonstrated that increases in HIV/AIDS knowledge over the 24-month period were statistically significant for FOYC/CImPACT (F = 2.68 and P < .05 for transmission knowledge), FOYC/GFI (F = 5.45 and P < .01 for overall knowledge; F = 6.21 and P < .01 for transmission knowledge), and FOYC (F = 5.13 and P < .01 for overall knowledge; F = 69.8 and P < .01 for transmission knowledge; and F = 2.77 and P < .05 for prevention knowledge).
PMT-Related Constructs
Abstinence/Sexual Initiation Perception-Relevant to the coping appraisal pathway, compared with control youth, FOYC/GFI youth experienced significantly increased selfefficacy and response efficacy to remain abstinent/refuse sex at 12, 18, and 24 months and significantly reduced response cost at 12 and 24 months. FOYC/CImPACT significantly enhanced response efficacy and marginally reduced response cost of abstinence/sexual refusal at 24 months. Relevant to threat appraisal pathway perceptions, marginally increased perceptions of vulnerability to the consequences of sex among FOYC/CImPACT youth were found at 18 and 24 months (see Table 4 ). Likewise, the mixed-model analyses with timeintervention interactions indicated that increases in response efficacy and declines in response cost over 24 months were statistically significant for FOYC/GFI (F = 3.82 and P < .01 for response efficacy; F = 2.78 and P < .05 for response cost) and FOYC (F = 3.81 and P < .01 for response efficacy; F = 2.92 and P < .05 for response cost).
Condom Use Perceptions-Relevant to the coping appraisal pathway constructs, condom-use self-efficacy and response efficacy among both FOYC/GFI and FOYC/ CImPACT youth were significantly higher than among control youth at 12, 18, and 24 months, respectively (see Table 4 ). The mixedmodel analyses of the time-intervention interaction over 24 months indicated that self-efficacy and response efficacy were positively associated with the intervention for FOYC/CImPACT (F = 7.49 and P < .01 for selfefficacy; F = 3.04, and P < .05 for response efficacy) and for FOYC (F = 5.59 and P < .01 for self-efficacy; F = 2.96 and P < .05 for response efficacy). Threat appraisal pathway constructs were not significantly different at each follow-up point and over the 24-month period, although marginal protective changes (increased perceived vulnerability) were seen among youth in the FOYC/CImPACT group at 18 and 24 months (see Table 4 ).
Intention-There were no significant intervention effects on intention to engage in sex at any follow-up period. All of the children receiving the FOYC intervention and the subgroup of youth who received the FOYC intervention whose parents received CImPACT exhibited significantly enhanced condom use intention at 24 months (see Table 4 ). Type III tests of the fixed effect over the 24-month period indicated that none of the changes on intention to use a condom (F = 0.15-0.74; P > .05 for all) or on intention to have sex (F = 0.25-1.62; P > .05 for all) were significant. Table 5 , rates of sexual initiation did not differ based on intervention status. There was a consistent trend for higher rates of condom use among intervention groups (FOYC/GFI and FOYC/ CImPACT) than among control subjects, although only at 24 months did this apparent difference between FOYC and WW achieve marginal significance (29.8% of FOYC youth versus 20.0% of WW/GFI youth used a condom; P = .095). Type III tests of the fixed effect over the 24-month interval indicated no significant intervention effect on abstinence/sexual initiation (F = 0.26-0.29 and P > .05 for all) or condom use (F = 0.13-0.28 and P > .05 for all).
Abstinence/Sexual Initiation and Condom Use Behaviors-As shown in
DISCUSSION
The results in this study indicate significant protective effects of FOYC (including both FOYC/GFI and FOYC/CImPACT) on HIV/AIDS knowledge, self-efficacy, response efficacy, response cost, vulnerability, and condom use intention from 12 months to 24 months postintervention. These effects have been tested through both preanalysis/ postanalysis and trend analysis over the 24-month study period. Taken with the short-term (6-month follow-up) protective effects reported earlier, 39 these results demonstrate an intervention effect sustained over 2 years among these youth who were preadolescents at the time of intervention delivery. Although not significant, there was an encouraging trend for higher condom use among youth receiving the FOYC intervention compared with control youth through 24 months postintervention.
Similar to findings in the previous literature regarding PMT-based behavioral interventions among older adolescents and adults, [45] [46] [47] the interventions in the present study demonstrated a strong effect on the coping-appraisal perceptions but a weak effect on threatappraisal perceptions for both abstinence and condom use. Particularly for self-efficacy and response efficacy, the intervention effects were robust and stable, enduring through 24 months for both condom use and abstinence.
By contrast, among the threat-appraisal constructs, only perceived vulnerability was impacted by the intervention. Consistent with findings from other studies,48 -50 our study did not result in an intervention impact on perceived severity, a finding that may result from the widespread recognition of the severity of HIV/AIDS (eg, a ceiling effect). 51 Supporting this hypothesis is the fact that, at baseline, the mean severity score was 4.69 (SD: 0.64) of a possible maximum score of 5.00.
The data in the present study suggest that there may be an intervention effect on condom use. These findings are consistent with but not as strong as our experience with FOK alone 23, 38 and with FOK plus ImPACT among midadolescents and their parents in the United States, 23, 38 where the differences were statistically significant. In the present study, a trend was present through the follow-up periods, which did reach marginal significance (P = .095) at 24 months among the youth who received the FOYC intervention. It may be that the low prevalence of sexual behaviors among preadolescents may limit our ability to detect significant effects. Alternatively, the addition of the parental monitoring, communication, and HIV intervention may have been less effective among the parents and preadolescent youth in the present study (average age: 10 years old) compared with the ImPACT effect on youth in the US study (average age: 13 years old), 38 because the Bahamian parents might not feel comfortable discussing sex and condom use with such young children. In addition, CImPACT was delivered in a group setting to the parents without their children rather than to the individual parent-child dyad, as had been done in the US study. 38 The group delivery format may not have enhanced parent-adolescent communication skills regarding sexual risk and protective behaviors in part because many of the parent-youth dyads were not able to practice these skills in the session after the video. There also may be cultural and communication differences in the Bahamas that limit a parental intervention that focuses on discussions about sex between a parent and his or her child. Both parents and children stated during intervention preparation that such conversations are not prevalent in Bahamian society. 39 Finally, consistent with the concerns that we discussed in the Introduction regarding the developmental aspects of reasoning,36 ,37 it may be that the level of abstract reasoning of some of these preadolescents was insufficient to enable full appreciation and, therefore, benefit from the concepts being presented in the FOYC curriculum.
The low rate of sexual activity among the study participants limits our ability to assess with confidence the intervention effects on actual condom use and other behavioral outcomes. In addition, the low Cronbach α values for a few of the PMT subscales may impact stability of measurement over time, such as response cost for abstinence, which was significantly associated with intervention at 12 and 24 months but not at 18 months. The wording of the questions and the actual questions used to form the subscales had been developed among older youth in a different (US) culture, 42 which may have contributed to the low Cronbach α values seen in the present study.
CONCLUSIONS
The sexual risk-reduction intervention program FOYC based on the social cognitive theory PMT can positively and persistently impact risk and protective perceptions and intentions of preadolescents living in the Bahamas. These protective effects are similar to those reported for older adolescents. 6, 38 There was a suggested protective effect on condom use behavior, but this effect was not significant among these preadolescent youth. Additional follow-up as more youth initiate sex is necessary to determine whether the protective effect achieves statistical significance with adequate power and whether this effect endures over time. These results provide support for offering structured, interactive, sexual risk reduction interventions to preadolescents in high-risk settings before the onset of sexual activity.
What's Known on This Subject
FOYC and CImPACT, the preventive intervention program developed from Focus on Kids and Informed Parents and Children Together and based on protection motivation theory, had demonstrated short-term effects in perception and knowledge at 6 months among preadolescents.
What This Study Adds
The long-term intervention effects through 24 months are addressed in this current article.
Abbreviations
PMT
protection motivation theory
FOK
Focus on Kids
ImPACT Informed Parents and Children Together Flowchart for group-randomized, controlled design. Data are on a scale from 1 to 5, with higher values on the self-efficacy, response efficacy, severity, and vulnerability subscales and lower values on the intrinsic rewards, extrinsic rewards, and response cost subscales indicating a protective effect. a P < .05. b P < .01.
GFI
Goal for It
FOYC
Focus on Youth in the Caribbean
CImPACT
Informed Parents and Children Together in the Caribbean
WW
Wondrous Wetlands
TABLE 3
Intervention Effect on HIV/AIDS Knowledge at 12-, 18-, and 24-Month Follow-ups 
